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Claims 

 

1. Method to produce methane from CO2 containing gases in a bioreactor comprising: 

a. culturing methanogenic microorganism in a continuous process; 

b. providing CO2 containing gases, comprising H2S and/or O2; 5 

c. feeding the culture of methanogenic microorganisms with additional H2 in a stoichiometric 

ratio of CO2:H2 between 1:0.6 to 1:5; 

d. controlling and regulating the pH value continuously to be kept at a pH value at a given value 

of below or at pH 10 by adding suitable amounts of an acid and/or base; 

e. collecting methane or a methane enriched gas composition.  10 

2. Method according to claim 1, characterized in that the step of culturing the methanogenic 

microorganism comprises: 

i. keeping said methanogenic microorganism in a suitable liquid culture medium providing 

a nitrogen source and salts; 

ii. keeping the culture conditions anaerobic or facultatively anaerobic; 15 

iii. optionally stirring the culture; 

iv. removing metabolic water from the culture continuously; and 

v. keeping the temperatures in a range from 32°C and 90°C or 32°C and 85°C at atmospheric 

pressure. 

3. Method according to any of the previous claims 1 to 2, characterized in that the 20 

methanogenic microorganism is cultured in the presence of additionally added sulfide, 

preferably in the form of Na2S and/or ammonium, preferably in the form of NH4OH. 

4. Method according to any of the previous claims 1 to 3, characterized in that the 

methanogenic microorganism are cultured up to a density of microorganisms in the culture 
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measured as OD610 being at least 14 and up to 60 and corresponding to a dry weight of the 

microorganisms in the culture of at least 2,5 g/L and up to 20 g /L. 

5. Method according to any of the previous claims 1 to 4, characterized in that the 

methanogenic microorganism culture is continuously stabilized or regulated to be kept at a 

given value of below or at pH 9, of below or at pH 8 or at pH 7 by adding suitable amounts of 5 

an acid and/or base; 

or that the methanogenic microorganism culture is continuously stabilized or regulated to 

keep the given pH value by dosing suitable amounts of NaOH or NH4OH and HCl or H2SO4 to 

the culture.   

6. Method according to any of the previous claims 1 to 5, characterized in that at least one 10 

methanogenic microorganism is selected from the group of Archaea or archaebacteria 

comprising of Methanobacterium, Methanobrevibacter, Methanothermobacter, 

Methanococcus, Methanosarcina, Methanopyrus or mixtures thereof. 

7. Method according to any of the previous claims 1 to 6, characterized in that the 

methanogenic microorganism is anaerobic and/or oxygen tolerant. 15 

8. Method according to any of the previous claims 2 to 7, characterized in that in the suitable 

liquid culture medium of step i. is a moderately saline environment, wherein the 

concentration of the chloride anion is in the range of 12 mmol/L to 300 mmol/L;  

and/or wherein the concentration of NaCl is in the range of 0.4 g/L to 12 g/L, preferably in 

the range from 3 g/L to 6 g/L and more preferably around 5.6 g/L. 20 

9. Method according to any of the previous claims 1 to 8, characterized in that the 

methanogenic microorganism is selected from the group of naturally selected or natively 

adapted microorganisms, adapted halophilic microorganisms and genetically engineered 

microorganisms, all capable of living and thriving in moderately saline environment. 
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10. Method according to any of the previous claims 1 to 9, characterized in that the CO2 

containing gases is the carbon source for the methane production and derives from CO2 rich 

emissions and/or waste gas emissions. 

11. Method according to any of the previous claims 1 to 10, characterized in that the CO2 

containing gas comprises at least 20% CO2 and/or the CO2 containing gas comprises up to 5 

5.000 mg/L of H2S and/or the CO2 containing gas comprises up to, but not more than 5% O2.  

12. Method according to any of the previous claims 1 to 11, characterized in that the entire 

procedure or at least one step is carried out under atmospheric pressure conditions or under 

pressurized conditions with up to 16 or up to 420 bar. 

13. Method according to any of the previous claims, characterized in that the collected 10 

methane is essentially free of solid contaminants, small solid particles, solid contaminants 

in suspension, greases, or gaseous contaminants, volatile organic compounds (VOCs) and 

other trace contaminants. 

14. A method to produce methane from CO2 or CO2 containing gases in a bioreactor comprising: 

a. culturing a methanogenic microorganism with CO2 and H2 at a first pH value range from 15 

pH 5.5 to 7.0 to induce rapid replication of the methanogenic microorganism, followed by  

b. continuous culturing said microorganism at a second pH value range from pH 7.1 to 10 to 

increase methane production compared to the methane production of step a; 

c. controlling and regulating the pH value continuously to be at a given value; 

d. collecting methane or a methane enriched gas composition.  20 

 

 


